ABSTRACT
Introduction

32
Food waste (FW) is organic waste produced in food processing plants, domestic and 33 commercial kitchens, cafeterias, and restaurants. It accounts for a considerable proportion of 34 municipal solid waste all over the world [1] . According to FAO [2] , nearly 1.3 billion tonnes 35 of foods including fresh vegetables, fruits, meat, bakery and dairy products are lost along the 36 food supply chain.
38
The amount of FW is continuing to increase due to the increase in population and economical In order to reduce its volume, FW is traditionally incinerated with other combustible 58 municipal wastes for generation of heat or energy, particularly in Japan and Singapore. It is 59 generally favoured over landfilling with regard to overall energy use and emissions of gases 60 contributing to global warming [8] .However, it is an inappropriate approach for most low-61 income countries due to the high capital and operating costs [6] . Moreover, incineration of 62 FW can potentially cause air pollution [9] . Another approach to handle biodegradable FW is composting which results in a valuable soil 67 conditioner and fertilizer [10] . Composting facilities showed a relatively low environmental 68 impact and a high economic efficiency compared to other treatment methods. The primary 69 recycling method in Korea is composting (Figure 1) technologies. There are remarkable amount of publications on the production of various 127 enzymes using different agro-industrial waste [39] [40] [41] [42] . However, the main problem is the 128 recalcitrant nature, which resulted in low enzyme yields and expensive enzyme production.
129
The recalcitrant nature can be mitigated by some pre-treatment steps while the enzyme yields can be enhanced by developing suitable fermentation conditions or by using genetically 131 modified microbial strains [43] . On the other hand, the enzyme production costs can be 132 reduced by developing suitable fermentation processes using FW, which has easily digestible 133 components. There are some publications reporting the production of different enzymes from
134
FW by using both solid and submerged fermentation systems (Tables 2 to 6 These enzymes are also used for the pre-treatment of the agroindustrial and organic by-
229
products to improve the bioproduct yields in subsequent processes [68, 69] . Recent studies on 230 lignocellulosic enzyme production using different FWs and the achieved enzyme activities 231 are summarized in Table 3 . Since the enzyme activity definitions are different in each study,
232
it is not an easy task to compare the achievements and detect the best method. However,
233
generally fungal SSF is the most preferred method due to its advantages over SmF [68] [69] [70] [71] [72] [73] .
234 Krishna [71] reported that the total cellulase production from banana waste was 12 fold 235 higher in SSF than that obtained using SmF. However, Díaz, de Ory [74] reported that the 236 SmF resulted in higher xylanase production in comparison to SSF due to better aeration. carboxymethyl cellulase (CMCase) production using SSF in a plate-type bioreactor. In another study, pectinolytic enzyme production from citrus waste was studied using Bacillus have been reported as the active producers of proteases [39, 57, 95] . Although the 399 protease production from agro-industrial wastes has been studied in detail using both SSF and 400 SmF, the investigations on the utilization of FWs has not been comprehensive. The studies 401 reporting protease production from several FWs are listed in Table 5 . Khosravi-Darani, 
